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Af^k:adon No. 09/m,410 

Amndtdaied: Nt^^emter 1^ 2D05 

Reply to Office A ctfon n^fed: August IB, 2005 

Listittg of Oaims: 

1, (currently amended) A method of raf^ Identification of characteristics of a 
tranOTiission medfa channel, comprising: 

genefBting a trainirq signal sequence in dud t nQ of t'me domain slants of iertfitfi T 
signal elements ; 

transmitbng the training signal sequmoe as an input to the transmisdon media c hannel^ 
the transmission media charw^ having an unknown i m otise reaaonse hf^, far n«0 to n=N-l, 
where N is the number of coefftdents rfthe unknown imouise r^ p^ngBr 

obtaining okolomcnt^ output signal sequence of the transmission media channpi 

represented by iQs-sJLh^^Qstiu^ of tho transm f ttcd training ia'gnal 

Dcqucnce and on unlcnown N dement i mputoc rosponso of the chnnno l for values of ^ k=0 to 
ko KN-l); 

computing a rrfierence value from the training dgnal sequence; and 

using the refierence value to t^erate on the output Spial sequence for decoupling the 

training ^gnal sequence fron tt^e outpi* signal sequence for computing an estimate of the 

impulse re^n^Jj^Q of th e transmission nrtedia channel. 

2. (cumentty amended) The method of dam l, forther comprising u^ng the 
estimate of the impLdse response of the transmission media r tonnri to remove impainnents 
impost by the transmission media d>annel on received signals. 

3. Ccunnently amwded) The method of clabn 1, wherein the computing the 
estimate of the impulse response of the transmisston m^ia rh armpi comprises a convergence 
technique. 

4. (prevkxidy presOTted) The method of daar) 1, wterein the training sigr^ 
sequaxe COTiprises a known trainir^ ^gnal sequence. 
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5. (currently amended) The method of daim 1, wherein the (Xtmputlng the 
estimated:Sfitie.Hnriputee resfxxise of the transmission media d r^mn^ cx»mpr3ses cttfnputfng an 
initial eSimate of the impulse response- 

6. (cunnaitfy amerKled) The m^hod of daim 1, further comprising fine-tuning the 
^'mated..sEttlg Impulse re«x)nse of the trangnission media uang convoigence tediniques. 

7. (cancelled) 

8. (prevfcxisJy prraentsed) The method <rf daim 1, vrtierein the reference value is 
ccwmputed off-line. 

9. (cumently amended) The meihod ctf daim 1, wherein the reference value 
ownprises a matrix M = (XXJ^ X, where X\s the training sfgnaJ sequence in matrix fom, arxJ X 
is the Hmnitian of A; and 

oomputatipn of the impidse response of ttie trans m ission media c hannel is exnmssPri 
H = MY. where Kis the transmission m«^^> m^ mit star^ vRrtnr . 

10. (currently amemted) The m^hod of daim 1, wher^n the computfrig tfie 
estimate of the impulse response of the transmission media rhann<=4 is hardware implemented. 

11. (oimentiy amended) The method of dtrtm 1, wherein the comjsjting the 
estimate of the impulse response <rf the transmission mpriia r hannrf is software imptemenlsd. 

12. (cumerrtly amaicted) The method of daim l, further cwnpidng using the 
eaimate of the impiise regx)nse <tf the transmtssion media c hann*^ for removing edioes from 
signais received from the trananission mediac hannri- 

13. (currently amended) The m^hod cf daim i, fiather comprising using the 
estimate <rf the imf»jlse respcaise of the transmission media rh amvM fbr setting the coeffidents 
of a filter. 
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14. (currenUy amended) The method cf daim 1, further comprising using the 
estimate of the imfodse reaxwise of the transmisacHi medja c hannel for setting the ajeffidents 
of an echo cancel l©-, 

15. (ajmentiy amended) The m^od of daim 1, further ccstiprising usfng the 
estimate of the imputee response of the transmission media d iannei for setting the coeffideits 
of an equalizer. 

16. (oinnently amended) A method of rapid Icfentification of diaractalstics of a 
transmission media channel, c)om|:^slng: 

ger^erating a training stgnat sequeroe; 

transmitting the training signal sequence over the transmission media dianne! to 
generate an ot)5erved meaared output signal; 

using a minimized difference value between (a) the cd^erved or measured ojtput agnal 
and (b) a ^gnal value r^)resentation of convolutkjn of the tralrting signal sequence and *e-an 
unknown imputee respmse of the transmission media c hannpi^ to derive a refffence value 
plated to the known training signal sequence that can be e)cpressed » a matrix M = (XX/^ X, 
vs^re >ris the training agnaf sequence in matrix form, and JT is the Henmitian of A! andusfrm 
the r^^erenoe V3lue to fx?erate on the observed or me a sured output: signal for detxftjt^ina the 
training Sfgnal s ggugrKg from the obser v ed or measured output siona f expressed as a vector Y 
fiEy COmputinq an e^mated {mpute rgspor^ //of the transmlssron media diannel, expressed 
as/ygyt/K 

17. (cancelled) 

18. (ojnnentry amencted) TT« method daim rr4 711 16. finther comprising 
computing /Voff-lfne from oommunicatiwis with the transmission media channel. 

19- (canceled) 
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20- (currently amended) The method of daim 16, further oompiising using the 
estimated impulse re^pwise of the transmlssfon media channel to remove impalnnents imposed 
by tte transmisaoi mecBa channel on received sisFials. 

^21. (currendy amended) The nrrethod of daim 16, further comprising fine^uning the 
estimated impulse re^Xtfise of the transmission media c hannel usfng convergence techni<^ies. 

22. (ainnendy amended) The method erf daim 16, wrf^in the computing the 
estimated impulse respwise of the transmisaon rroriia rfiann^ comprises a convergence 
technique. 

23. Ccumently amended) The mettiod of daim 16, further comprising using the 
estimated Impulse response of the transmfeaion media channPi (or setting the coefflctents of a 
filter. 

24. (cun^y amended) TTie method of daim 16, fiurtha- comprising islng the 
estimated impulse response of the transmission med^a chann#=g for setting the coefficients of an 
echo cancdier. ^ 

25. (cumentty amended) The mediod <rf daim 16, further comprising leir^ the 
estimated impulse response of the transmisston media rhannH for setting the coefficients of an 
equalizs^. 

26. (cunnentiy amended) A system for rapid Identification of characteristics of a 
transmission media channel, comprising: 

a transmission mecfla channd; 

a processor couiSed to the tr^Tsnission media channel, sard pnxessor adapted to 
execute code to: 

generate a training sfgnal sequ«K:e; 

transmit the trairting signal sequence as an Input to the transmission media channel; 
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obtain an output signal of the transmissiOT media channel rel^ tD the transmitted 
training agnal sequence and unknown impulse response of the transmission media channd; 

compute a reference vali^ from the training si^l seqifflTce by execudng the code to 
compute a matrix M - (XX;^ A'representjng the refererKe value, off-Qre from the transnission 
media channel, and wherein Als the training signal sequQice in matrix form, and X\s the 
Hermitian of and 

tteoouple the training signal sequerKe from the output Sgnrf of tt^ faansmissicyi media 
Channot, gxiyessed as a vet^tpr Y, to compile an estimate of the impulse response tL<rf the 
transmtesion media channd . expressed as H='MY. 

27. (original) The system of claim 26, wherein the processor comprises a DSP. 

28. (original) The sy^em of d^m 26, wherein the processor comprises a CPU of a 
computa^. 

29. (original) The system of daffn 26, firtier ownprising a modem coupling the 
processor to the bran^rssicn media chanr^. 

30. (origin^) The system of daim 26, wherein the processor forms part of a 
communicatons sysban. 

31. (cunenOy amended) The system of daim 26, wherein the processor forms part 
of a modem. 

32. (original) The system of daim 26, further comprislr^ a hybrid coupling the 
processor to the transmission media chgraid, 

33. (cancelled) 

34. (cumently amended) Tte sydem of claim 2€2Z, further compriang a hybrid 
coupling the proccGsor , pSP.to the trananis^on media channel. 
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35. {currentty amended) Tlie system of claim 26, wherein the [wcessor is adajAed 
to use the estimate of ttie impulse response of the transmts^ media ^ ^nei to remove 
impalnnOTts imposed by the transmission media chanr^ on received sgnals. 

36. (currently ammded) The system of da^ 26, furths^ comprising a fitter adapted 
to remo^ transmission medi^ channel impairments firan slgn^ received frwD the transmission 
maiia.chann€l using the estimate of tt^ impulse r^ponse of the trar^sa^n media gh annpf. 

37. (previously p«ented) The system of da&n 36, wh^in the filter comprises an 
echo canceller for nariovlng echo signals. 

38. (previously preseitBd) The system of daim 36, wherein the filter comprise an 
equalize- whose oirtput Is equalized for gain and phase, 

39. (cumently amended) A system for rapid idendficaaon of charactaistics <rf a 
transmission mecfia channel, comprising: 

a processor for es^cuting code for ^nerating a faiQMLtraining signal sequence, the 
training signal sequence transmittjed as an input to the transmission media c hannel; 

a communicattons system coupling the processor to the tran^iission media chann^, the 
processor executing the code to: 

obtain an ot)served or measured output signal of the transmlsson mecfia channd 
related to the transmitted training signal sequence and an unknown Impulse 
response of the transmission media channel, 

compute from the training ^gr^sequenoe, a refienence value matrix M or (xxj^ 

X offHine from the transmisston media channel, wfierebi Xis the known training 

signal sequ»ce, and Xis the Hwnitian of X 

decouple the training signal sequence from the output signal the of the 

t ran^ission media channel, reoresentaed as a vector y; anrf 

compute an Ornate of tte impulse response of the transmission mecfia channd 

expressed asH^MT; ami 
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a disk storage medium for providing the code to the pnx:KSor. 

40. (original) The system of daim 39, wherein the procKSor comprises a DSP. 

41 . (csiginaO The system of daim 39, whaiein the processor comprises a CPU of a 
computer, 

42. (ori^nal) The system of daim 39, fijth©^ cwnprising a moctem coupling the 
f^-ocessor to the transmlsSon media channel. 

43. (ori^nal) The system crf^ daim 39, wherein the (snoo^sorfiD^ 
communlcatksrB system. 

44. (ori^n^) The system of daim 39, wherein the processor fomr^s part of a modem. 

45. (OTglnal) The system of daim 39, futher comprising a hybrid coupling the 
processor to the transmission media chanr^. 

46. (cancelled) 

47. (cumentiy amended) The method of daim 39, whereffi the estimate of the 
Impulse resfwnse of the transmission media dwtnei is computed in a hardware 
implementaBw. 

48. (currently amentted) The method of daim 39, wherein the estimate ^ the 
Impulse req>onse of the trangnlsskxi media dimr^ fe computed in a software implementation. 

49. (cumentiy amerrfed) The system of dafm 39, wherdn the proc^sor fe adapted 
to use the estimate of the impulse regxxise of the transmission media c hannel to remove 
impalrmCTts Imposed tv the transmisslc^ media channel on recaved signals. 
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50- (cunwOy ammded) The system of dam 39, fiffther compiling a filtEr adapted 
to remove tranyniggipn mec!ja.cham>ei impairments from agnals received from the transmission 
rngdia^d^nnd using the eSfrnabe of tiie impulse respwise of ttie transmfssion media c ^rsPh 

51. (previously presented) The system of claim 50, wh^ein the filter cx)mprlses an 
echo canceller fix removing edK> signafs. 

52. (previously presented) The system of daim 50, wherein the filter comprises an 
equalrzer whose output is equalized for gain and phase. 
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